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Executive Summary

Project Background

Planning for the lower Puyallup Valley
section of State Route (SR) 167 began
over 40 years ago when freeway corridors
for Interstates 5 and 405 and State Routes
167, 410 and 512 were proposed. In the
late 1980s, a four-lane SR 167 from Renton
to SR 161 (Meridian Ave.) in Puyallup

was completed. Further construction to
complete SR 167 to the Port of Tacoma was
delayed due to a lack of funding. In 2006

a final Environmental Impact Statement
(EIS) for the SR 167 Corridor Completion
was released. The Federal Highway
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Project Vicinity Map

Administration (FHWA) signed the Record of Decision (ROD) the

following year.

The full scope of the SR 167 Corridor Completion project as defined in the

ROD includes three lanes (two general-purpose

lanes and one HOV lane) in

each direction from SR 161 to I-5, and two lanes in each direction west of
I-5. This six-mile-long segment of highway will include five interchanges. The

interchanges are to be located at SR 161, Valley
and SR 509.

Benefits to completing SR 167 include:

relieve congestion on local roads and other
travel corridor

improve regional mobility

enhance surface water quality

Ave. E., I-5, 54th Ave. E.

highways by providing a new

move freight faster, more safely and economically

improve stream habitat feeding into Commencement Bay

SR 167 Corridor Completion Comprehensive Tolling Study
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To date, over $160 million has been invested in the project. This investment
has enabled the Washington State Department of Transportation (WSDOT)
to complete the EIS, advance design to 20% and acquire approximately 70%
of the needed right of way. WSDOT estimates that approximately $1.5 billion
is needed to purchase the remaining right of way, complete the design, acquire
permits and construct the project.

The 2009 Legislature directed WSDOT to conduct a toll feasibility study to
assess potential toll revenue that could be generated to help pay for completion
of SR 167. The study concluded that tolling could fund approximately 20%

to 40% of the remaining project construction cost, however since that time a
number of assumptions have changed including:

* no tolls will be collected on existing facilities
* lower value of time
* lower population and employment forecasts

» the toll rate would not escalate over time in accordance with the directive
by the Washington State Treasurer

The study noted that the amount of revenue generated would depend on a
number of factors, including but not limited to, financial market conditions,
how broadly tolls would be collected, traffic growth, additional new parallel
toll-free facilities and construction methods.

In 2011, the Legislature directed WSDOT *“...to continue work on a
comprehensive tolling study of state route number 167 corridor...” This report
is the result of that directive, in which WSDOT conducted a comprehensive
technical study that involved extensive traffic, toll, and revenue modeling
analyses combined with public and stakeholder engagement to identify
potential impacts and equity issues associated with tolling.

This study analyzed six different project phasing options to determine the level
of capital construction costs that could be supported from toll revenues. The
analysis shows that tolls could generate as much as $65 million or as low as
zero, depending on the option selected.

Executive Summary | Page 2 SR 167 Corridor Completion Comprehensive Tolling Study
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Study Methodology and Key Assumptions

The Puget Sound Regional Council’s (PSRC) regional travel demand forecast

model was used to estimate traffic volumes and to help assess toll rates in this

study. A sub-area traffic model was developed to supplement the regional

model when assessing potential traffic diversion by accounting for travel delays

on adjacent arterials.

The traffic and toll modeling work included the following assumptions:
 corridor construction will commence in 2016 and be completed in 2020

* toll collection will start at project opening (2020) and continue at least
to 2050

« all vehicles using the corridor will pay tolls with the exception of transit
* tolls will vary by time of day based upon the level of congestion

 trucks will pay higher tolls based on the number of axles, similar to the
Tacoma Narrows Bridge

* tolls will be charged on all segments of the new roadway (segmental
tolling = the longer the distance one drives along the corridor, the more
one pays in tolls)

* no tolls will be charged on existing facilities

The following assumptions were used in the financial capacity analysis:
* issuance timing of bonds: 2nd year of construction (2018)
* coverage ratio: 1.5 times debt-service requirements
+ current interest rate bond: 6.25%
 capital appreciation bond interest rate: 7.75%

* no toll rate escalation over time in accordance with directive by
Washington State Treasurer

Phasing Options

A stakeholder committee, formed by WSDOT, developed 19 possible
construction options. After review and evaluation, 13 of the 19 options were
discarded and six options were carried forward for more detailed traffic

and revenue analysis. These options ranged from building one lane in each
direction for only a portion of the corridor to building the full facility. The six
options are shown on the following page.

SR 167 Corridor Completion Comprehensive Tolling Study Executive Summary | Page 3
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Key Findings

Through the use of a public opinion survey, focus group discussions and
traffic/toll modeling and analysis, the study identified the following key points:

There is strong support among the public and stakeholders to complete
SR 167. Over 90% of those surveyed stated that SR 167 completion is a
high priority.

Public support for the project is diminished if the new facility is tolled.

About two-thirds of those surveyed stated they would be more supportive
of tolling if the toll revenue was exclusively used to fund construction of
the SR 167 completion.

There is a strong stakeholder resistance to tolling existing facilities,
including SR 167 or parallel routes.

Without future improvements on I-5 to accommodate traffic growth,
congestion on I-5 is expected to grow. That growth could, in turn, limit
usage of the SR 167 corridor and negatively affect toll revenue.

Assuming the establishment of carefully-structured toll rates and
economies of scale in tolling, the six options could generate revenue to
pay for ongoing facility maintenance, operations, and toll collection costs.
Tolls would, however, only generate limited funding for construction (see
chart, next page.)

Tolling would help manage traffic demand and make a phased approach
more viable from both a traffic operation and financial standpoint.

Without tolling, Phase 1 would require two lanes in each direction
between I-5 and Meridian Road. That option would make the initial
construction more costly and would increase traffic on I-5. Without
additional improvements on I-5, that extra traffic would impede I-5
operations.

SR 167 Corridor Completion Comprehensive Tolling Study
February 2013
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Potential toll contributions and construction cost
comparison for the six options

Toll Funding Contribution/Cost
($millions)
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“Toll funding contructuion for Phase 2 and Phase 3 were not fully analyzed.
The data were extrapolated from Phase 1 for illustration.

Toll funding contribution
1

The above chart compares the total cost of each option and the net toll revenue expected
to be available for upfront construction (after deducting for ongoing facility operations
and maintenance). When compared to the 2010 study findings, the potential financial
capacity of tolling is significantly lower. A number of factors contribute to this outcome.

* No tolling of existing facilities: The 2010 study assumed that existing SR 167 east
of Meridian Ave. would be tolled, negating travelers’ ability to divert onto a non-
tolled facility. Some of the 2010 study tolling scenarios also assumed that existing
SR 509 would be tolled and that some I-5 HOV lanes would be converted to high-
occupancy-toll (HOT) lanes.

* Lower Time Value: Drawing from the experience of SR 520 tolling, a lower value
of time was assumed in this study compared to the 2010 study. A lower value of
time means that travelers are less willing to pay a toll, leading to lower toll rates and
higher traffic diversion to non-tolled facilities.

* Lower population and employment forecasts: These forecast are lower as a result of
the recent recession.

* No toll rate escalation: Per direction from the State Treasurer’s office, there was no
toll rate escalation in this analysis.

It should be noted that there is a high degree of uncertainty in toll revenue projections,
especially for new highways. Toll contributions can vary as a function of the type of
debt instruments used, market conditions and interest rates at the time the debt is
issued, and policy decisions on debt structure. As such, the findings in this study could
be significantly different if market conditions and public willingness to pay tolls are
different than the assumptions used in this study.

Executive Summary | Page 6 SR 167 Corridor Completion Comprehensive Tolling Study
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Chapter 1:
Legislative Directive, Purpose,
and Background

The 2011 Legislature directed WSDOT to conduct a comprehensive tolling
study of the SR 167 Corridor Completion that would build on the 2010 Toll
Feasibility Study. The budget proviso provided $1 million for the study and
specifically directed WSDOT:

“.....to continue work on a comprehensive tolling study of state route number

167 corridor (project 316718S). As funding allows, the department shall also
continue work on a comprehensive tolling study of the state route number 509
corridor.”

Study Purpose

The purpose of this study was to conduct a detailed analysis of how
much revenue can be generated from tolling the SR 167 corridor, and how
much revenue will be needed from other sources to complete the corridor
construction in either an incremental approach or full completion of the
project. Also incorporated into this study are updated operational and
financial assumptions and examines the following topics in detail:

* public support of tolling to help finance the project

 verification of preliminary assumptions associated with a tolling concept
of operations

* toll rates

* population and employment growth projections

+ value of time (“willingness to pay”)

« implications of potential construction phasing of project segments
* verification of preliminary design and cost estimates

* toll revenue estimates and potential financial capacity based on current
market conditions

* environmental justice analysis

SR 167 Corridor Completion Comprehensive Tolling Study
February 2013
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Background and the 2010 Toll Feasibility Study
Figure 1.1: Project Vicinity Map
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Planning for the lower Puyallup Valley section of SR 167 began more than

40 years ago when freeway corridors for I-5, SR 167, SR 410 and SR 512 were
proposed. By the late 1980s, a four-lane highway from I-405 in Renton to

SR 161 in Puyallup was complete.

In 2006, the final EIS for the lower Puyallup Valley section of SR 167 from
Puyallup to SR 509 was completed. The Federal Highways Administration
signed the ROD in the following year.

The full scope of the project as defined in the ROD includes three lanes (two
general-purpose lanes and one HOV lane) in each direction from SR 161 to
I-5, and one lane in each direction west of I-5. This six-mile-long segment of
highway also includes five new interchanges and additional improvements

to facilitate local traffic circulation. The project completes an important link
missing in the state highway network, which is essential to accommodate
further growth of the Port of Tacoma and the region.

Chapter 1 | Page 8 SR 167 Corridor Completion Comprehensive Tolling Study
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To date, more than $160 million in funding has been secured for project
completion. These funds allowed WSDOT to complete the EIS, advance
project design to the 20% level, and acquire 70% of the needed right of way.
Approximately $1.5 billion is needed to acquire the remaining right of way,
secure permits and complete construction of the full corridor project.

This report is the second, and more comprehensive, SR 167 tolling study
directed by the Legislature. In 2009, the Legislature directed WSDOT to
complete a toll feasibility study. As part of the study WSDOT was asked to:

+ assess the potential for variable tolling to generate revenue for
transportation facilities within the corridor

» develop scenarios that optimize traffic flow in the SR 167 corridor
* identify economic considerations for future system investments

In carrying out the 2009 study mandate, WSDOT worked with stakeholders
from affected cities and jurisdictions, as well as the Puyallup Tribe of Indians,
the Puget Sound Regional Council, and FHWA to evaluate six combinations
of construction phasing and tolling options. The construction phasing options
ranged from constructing one lane in each direction along the entire new
corridor, to constructing one lane in each direction on only portions of the
corridor. The tolling concepts also varied from tolling only the new roadway
to tolling the new corridor and existing SR 167 just east of SR 161, tolling

SR 509 and converting existing I-5 HOV lanes to HOT lanes.

WSDOT completed the Toll Feasibility Study in 2010 and concluded that
tolling was feasible. The study found that tolling could generate a significant
amount of revenue, but that a majority of construction funding would

need to come from other sources. The 2010 study also concluded that travel
demand would be reduced under tolled conditions, creating opportunities to
phase project construction. Based on these results, the project stakeholders
showed considerable interest in conducting a comprehensive tolling study and
implementation of the full project.

This study builds upon the analysis and findings of the 2010 Toll Feasibility
Study and analyzes construction phasing and tolling scenarios in greater
detail. It uses updated economic, demographic, traffic and financial
assumptions to compare the benefits and costs of the options.

SR 167 Corridor Completion Comprehensive Tolling Study
February 2013
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Chapter 2:
Toll Study Approach and Methodology

Study Approach and Methodology

Building upon the findings of the 2010 Toll Feasibility Study, various phasing
options and associated tolling concepts were updated, developed and evaluated in
this current study.

For example, project cost estimates were refined to reflect the most recent construction
cost, and demographic and employment-growth projections were revisited to account
for the recent economic recession. It also incorporated the most recent economic
market conditions and financial assumptions. Opening a new facility and introducing
tolls can be expected to influence travel patterns on the roadway network in the area.
To augment the regional traffic forecast model and improve the accuracy of traffic
and revenue forecasts, a micro-level mesoscopic model was developed and used in the
analysis. The mesoscopic model does a better job of capturing traffic diversion by
providing additional detail and accounting for intersection delays on local arterials.

Study Scope

The study’s project manager and a technical advisory committee identified tasks and
developed a project scope of work. The technical advisory committee was comprised
of WSDOT and consultant staff to ensure that the study’s methodologies and
assumptions were consistent with other WSDOT toll studies.

The following tasks were identified as the major study elements:

+ develop project phasing plan, update design and cost estimates

» develop tolling options, concept of operations and cost estimates

» develop 30-year roadway maintenance, operation and preservation cost estimates
+ traffic and toll modeling

* gross revenue projections

 financial capacity analysis

+ stakeholder collaboration

* public outreach

* environmental justice analysis

* study documentation

SR 167 Corridor Completion Comprehensive Tolling Study Chapter 2 | Page 11
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Assumptions
The key traffic and toll modeling assumptions included:

 construction beginning in 2016, corridor opening to traffic in 2020

* toll collection starting at project opening (2020) and continuing
at least to 2050

* tolling all vehicles using the corridor except transit
+ varying tolls by time of day based on overall levels of congestion
* tolling multi-axle vehicles at a rate based on the number of axles

* tolling by corridor segments (segmental tolling = the longer the distance
one drives along the corridor, the more one pays in tolls)

Study Organization

This study was conducted by WSDOT with the assistance of consultants
that specialize in the areas of financial analysis and public involvement. A
stakeholder committee consisting of representatives from regional and local
jurisdictions along the corridor was continued from the 2010 Toll Feasibility
Study. This committee was convened at key study milestones. It served as a
sounding board for project issues and reviewed draft results. The stakeholder
committee included representatives from the following jurisdictions

and agencies:

* City of Auburn + City of Puyallup
* City of Edgewood * Puyallup Tribe of Indians
* Federal Highway Administration * South Sound Chamber of
- City of Fife Commerce Legislative Coalition
+ Freight Mobility Strategic * Port of Tacoma
Investment Board (FMSIB) » City of Tacoma

» City of Pacific * Tacoma — Pierce County

« Pierce County Chamber of Commerce

* Washington Trucking

* Puget Sound Regional Council e
Association

This committee met seven times at key study milestones to provide input and
review analysis results. Study updates were also provided to the WSDOT Toll
Executive Committee and Washington State Transportation Commission at
key milestones to seek direction and guidance. The WSDOT Toll Executive
Committee 1s comprised of the WSDOT Secretary and WSDOT assistant
secretaries and division directors.

Chapter 2 | Page 12 SR 167 Corridor Completion Comprehensive Tolling Study
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Toll Decision-Making Framework in
Washington State

The Legislature decides if and where tolls will be imposed on state
highways and how toll revenue will be used. The Legislature has

delegated toll-rate-setting authority to the Washington State Transportation
Commission. WSDOT conducts studies and presents the findings to the
Legislature and Commission for consideration.

Different Types of Toll Studies
Toll studies are classified into three categories:

* Feasibility Study: A data-driven technical analysis that focuses on traffic
and financial modeling, operations and cost estimates. Feasibility studies
are typically the first step in determining whether tolling a project makes
sense. Due to the preliminary nature of these studies, public involvement
is usually minimal.

* Comprehensive Toll Study: Provides technical analysis and public and
stakeholder engagement to address a wide range of tolling related issues,
including public acceptability, traffic diversion and equity. Comprehensive
tolling studies are intended to examine in more detail the trade-offs
associated with tolling proposals, to identify the most promising toll
options, and to determine public acceptability.

* Investment-Grade Toll Study: The final step in the toll planning process
is conducted just prior to bond issuance. It involves a detailed analysis
of toll traffic revenue and financial capacity forecasts based on the most
current market conditions and assumptions for a specific toll proposal.
If the project intends to issue debt to fund construction, an investment-
grade study will be necessary to satisfy credit-rating agencies and bond
underwriters.

This study is a comprehensive toll study. It is an iterative process as illustrated
in Figure 2.1 (next page). The technical analysis process starts with project
specifications or roadway configurations. That is followed by development of
a concept of operations, traffic and revenue modeling, and financial analysis.
Upon review of the draft financial results, there may be a desire to study
more roadway configurations or phasing plans and/or different toll operation
concepts. In that situation, the process is repeated.

SR 167 Corridor Completion Comprehensive Tolling Study
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Figure 2.1: Comprehensive Toll Study Technical Process

Concept of Operations

Toll rate structure
Cost to implement tolls

Project Specifications
Project scope & cost Iterative

Expenditure cash flow

Traffic Modeling

Maximize revenue

Process Minimize diversion

Financial Modeling Revenue Modeling
Toll funding contribution Annual gross toll revenue stream
Matches year of expenditure M&O costs paid for by tolls*

*O&M = Operations and Maintenance
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Chapter 3:

Options Development and Cost Estimates

The ultimate objective of the SR 167 Corridor Completion project is to build
the final segment of SR 167, connect it to I-5 and to the Port of Tacoma. The
full-build concept consists of two general-purpose lanes and one HOV lane
in each direction for a total of six lanes. However, the cost for the full-build
project ($1.5B) and the funding gap necessitates consideration of a phased
project implementation.

Phasing Options Studied

In order to provide a menu of investment options for the Legislature to
consider, WSDOT and the stakeholder committee developed and evaluated
a number of phasing options ranging from constructing one lane in each
direction for a portion of the corridor, to eventually completing the SR 167
corridor in the full-build configuration. The stakeholders did not officially
endorse any phasing option as preferred and they did not endorse breaking
the project into phases.

At the August 25, 2011 stakeholder committee meeting, WSDOT presented
19 phasing options. The stakeholder committee reviewed the options and
recommended three options for further analysis. These three options have the
same configuration for the highway section between I-5 and SR 509, but the
project scope between SR 161 and I-5 could vary as follows:

* one lane each direction (Phase 1)
* two lanes each direction (Phase 2)
* three lanes each direction (the full-build configuration known as Phase 3)

Staft reported these options to the WSDOT Toll Executive Committee.
The Toll Executive Committee endorsed the three options recommended
by the stakeholder committee and added three more at smaller investment
increments. These smaller investment options provided a road map for how

Phase 1 might be staged in three investment increments at roughly a quarter
billion dollars each (Phase 1A, 1B and 1C).

Figures 3.1 through 3.6 illustrate these different phasing concepts and what
components of the full-build project would be built in a given project phase:

SR 167 Corridor Completion Comprehensive Tolling Study
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Figure 3.1: SR 167 Corridor Completion — Phase 1A
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=== Phase 1A
5B |I-5 off-ramp to 54th Ave, Valley Ave to NB |I-5
Approx. $272 million
+ Southbound I-5 off-ramp to 54th Ave
+ Valley Ave on-ramp to NB |-5
+ No work from Valley Ave to SR 161

I AN aNES

. ';e.\’\*s‘ i

zp

.:
e
m
~
5
EETVEENaIe

k-’ mgﬁm @ J

Figure 3.2: SR 167 Corridor Completion — Phase 1B

=== Phase 1B
I-5 to SR 509
Approx. $463 million
* Replace Porter Way Bridge
+ Widen I-5 for center piers
+ Replace 70th Ave bridge
+ Early environmental mitigation
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Figure 3.3: SR 167 Corridor Completion — Phase 1C
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=== Phase 1C
Valley Ave to |-5 and I-5 to SR 509
Approx. 711 million
« All work in Phase 1 minus Valley Ave interchange
+ No work from Valley Ave to SR 161
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Figure 3.4: SR 167 Corridor Completion — Phase 1

=== Phase 1
One lane SR 161 to SR 509
Approx. $963 million
+ 1 lane each direction from SR 161 to SR 509
+ Includes all interchanges
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Figure 3.5: SR 167 Corridor Completion — Phase 2

== Phase 2
Two lanes SR 161 to SR 509
Approx. $1.25 billion
+ Full Build minus HOV lanes
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Figure 3.6: SR 167 Corridor Completion — Phase 3

=== Phase 3
Full Build
Approx. $1.5 billion
+ Full build including HOV lanes
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Options Cost Estimates

Overview of the Cost Estimate Validation Process (CEVP)

WSDOT conducts risk-based cost-estimating processes using the CEVP cost-
estimating tool. The CEVP process is done by means of workshops in which
transportation projects are examined by a team of top engineers and subject
matter experts. The CEVP team uses systematic project review and risk-
assessment methods to identify and describe costs, schedule risks and evaluate
the quality of the information. The CEVP process includes consideration of
how risks can be reduced and which cost vulnerabilities and/or uncertainties
can be managed or reduced.

Updated Cost Estimates

A key task in the SR 167 Corridor Completion - Comprehensive Tolling
Study was to develop updated construction and operations and maintenance

(O&M) cost estimates that reflect current market conditions and project scope.

In February 2012, WSDOT conducted a CEVP workshop to update 2008
CEVP cost estimates for the full-build project and for “Option B,” which later
evolved into Phase 1. Subsequent to the 2012 CEVP workshop, cost estimates
were completed for Phases 1A through 1C and for Phase 2 (two lanes in each
direction, no HOV lanes).

In preparing for the February 2012 CEVP workshop, WSDOT staff reviewed
the construction contract bid prices for the previous few years. Ultimately, the
unit bid prices for the SR 167 Corridor Completion project were lowered by
20% with the exception of structures costs, which remained at the same level
used in the 2008 CEVP. The updated CEVP assumed that construction would
begin in 2016 and included inflated construction dollars to 2021. The CEVP
team also reviewed risk factors applied in the 2008 CEVP process and made
appropriate adjustments to the risk factors.

The WSDOT Real Estate Services Office prepared an updated cost estimate of

the remaining right of way to be acquired for this project.

SR 167 Corridor Completion Comprehensive Tolling Study
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The pie charts on the following pages illustrate the scope and cost of each
phase. The full-build option, described as Phase 3, is illustrated as the
complete “pie.” The remaining phases are illustrated in subsequent pie
segments and differ from the full-build option:

Phase 2 — no HOV lanes

Phase 1 — construct one lane in each direction for the full length of the
corridor

Phase 1C — eliminate the segment between SR 161 and the Valley Ave.
interchange

Phase 1B — construct only the western segment of SR 167 from the I-5
interchange to SR 509 near the Port of Tacoma

Phase 1A — the smallest phase, constructing a southbound I-5 exit to 54th
Ave. in Fife and a northbound on-ramp from Valley Ave. to I-5

The following figures (Figures 3.7 - 3.12) show the break-out cost summaries
and scope elements for each project phase:

Figure 3.7: Phase 1A

Valley Ave to NB I-5

SB I-5 to 54th

SB I-5 to 54th Ave., Valley Ave. to NB I-5

Cost-estimate: $272 million

Project Phase Elements include:
- southbound I-5 off-ramp to 54th Ave.
- Valley Ave. on-ramp to NB I-5
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Figure 3.8: Phase 1B

SB I-5 to 54th
70th Street

NB 509 to I-5 and
SB 54th to SR 509

I-5 to SR 509

Cost-estimate: $463 million

* Project Phase Elements include:
- the full-build segment from SR 509 to I-5
- replace Porter Way & 70th Ave. bridges over I-5
- widen I-5 for center piers

- early environmental mitigation

Figure 3.9: Phase 1C

Valley Ave to NB I-5
SB I-5 to 54th
70th Street

NB 509 to I-5 and
SB 54th to SR 509

SB I-5 to Valley Ave

Valley Ave. to I-5 and I-5 to SR 509

Cost-estimate: $711 million

* Project Phase Elements include:

- all work in Phase 1 minus Valley Ave.
interchange, and no work from Valley Ave.
to SR 161

SR 167 Corridor Completion Comprehensive Tolling Study
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Figure 3.10: Phase 1

Valley Ave to NB I-5
SB I-5 to 54th
70th Street

NB 509 to I-5 and
SB 54th to SR 509

SB I-5 to Valley Ave
Valley Ave to SR 161

SR 161 to SR 509

Cost estimate: $963 million

* Project Phase Elements include:
- 1 lane each direction from SR 161 to SR 509

- all interchanges

Figure 3.11: Phase 2

NB Valley Ave to I-5
SB I-5 to 54th
70th Street

NB 509 to I-5 and
SB 54th to SR 509

SB I-5 to Valley Ave
Valley Ave o SR 161
Second lane SR 161 to I-5

SR 161 to SR 509
Cost estimate: $1.25 billion

* Project Phase Elements include:
- 2 lanes each direction from SR 161 to I-5

- all interchanges
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Figure 3.12: Phase 3

Valley Ave to NB I-5
SB I-5 to 54th
70th Street

NB 509 to I-5 and
SB 54th to SR 509

SB -5 to Valley Ave
Valley Ave to SR 161
Second lane SR 161 to I-5

. _HOV lanes and
direct-connect ramps

Full-build including HOV lanes
Cost estimate: $1.5 billion

Phases 1A through 1C and Phase 1, Phase 2 and Phase 3 were all subjected
to financial analyses in order to determine what net tolling contribution each
phase could reasonably contribute to the estimated construction cost. The
specific details and results of the financial analysis are described in Chapter 5.

Table 3.1 (next page) summarizes 2012 cost estimates for all project phases in
both uninflated and inflated dollars:
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Table 3.1: Updated Cost Estimates for All Project Phases

Cost in Year
Cost in 2012 $* of Expenditure $**

Full-build (Phase 3) $93,000, OOO $101,000,000
§ RW $157,000,000§ $190,000,000
:CN $1,018,000,000 $1,205,000,000
: Total $1,268,000,000 : $1,496,000,000
Phase 2*** : Total $1,060,000,000 : $1,250,000,000
Phase 1 :PE $55,000,000 : $60,000,000
‘RW $157,000,000§ $190,000,000
:CN $603,000,000 : $713,000,000
: Total $815,000,000 : $963,000,000
Phase 1C :PE $41,000,000 : $44,000,000
‘RW $107,000,000 : $128,000,000
:CN $456,000,000 : $539,000,000
‘ Total $604,000,000 : $711,000,000
Phase 1B PE $24,000,000 $26,000,000
‘RW $101 ,000,000§ $123,000,000
:CN $268,000,000 : $314,000,000
: Total $393,000,000 : $463,000,000
Phase 1A :PE $11,000,000 : $11,000,000
:RW $101,000,000 : $123,000,000
:CN $118,000,000 : $138,000,000
‘ Total $230,000,000 : $272,000,000
Notes:

* Estimates were developed in 2012 and subject to adjustment based on economic conditions.

** Construction assumed to start in 2016 and end in 2020.

*** Phase 2 cost estimate was interpolated from the full-build.
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Tolling Concepts and Toll Equipment
Cost Estimates

The 2010 Toll Feasibility Study identified and analyzed six options with
different phasing and tolling combinations. Three of the six options looked at
tolling some of the existing roadways as well as the new corridor. The existing
facilities considered for tolling included SR 167 just east of SR 161/

Meridian Ave. and SR 509 south of Alexander Ave., and converting the newly-
built HOV lane on I-5 to a high-occupancy-toll lane.

Initial Toll Concept

The initial toll concept was carried forward from the 2010 Toll Feasibility
Study. It includes three toll collection points along the corridor and one toll
collection point on the existing section of SR 167 just east of the

SR 161 interchange in Puyallup. The concept was developed with the focus on
maximizing revenue and minimizing diversions to non-tolled corridors. It was
also assumed that tolls would be variable by time of day.

The initial tolling option concept is illustrated in Figure 3.13.

Figure 3.13: 2010 Toll Feasibility Study Tolling Concept
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At their September 27, 2011 meeting, WSDOT staff reviewed the draft results
with the stakeholders. At this meeting the participating stakeholders and
legislators objected to tolling existing facilities. Consequently, all the options
analyzed from that point on focused on tolling only the new corridor.

The toll collection points would be applied as shown in Figures 3.14 through
3.19 below for Phases 1A through 1C, Phase 1, Phase 2 and Phase 3 (full-
build). The tolling capital cost estimates are provided in the section following
these figures.

Figure 3.14: Phase 1A with Toll Collection Points
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=== Phase 1A
5B |I-5 off-ramp to 54th Ave, Valley Ave to NB |I-5
Approx. $272 million
+ Southbound I-5 off-ramp to 54th Ave
+ Valley Ave on-ramp to NB |-5
+ No work from Valley Ave to SR 161
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Figure 3.15: Phase 1B with Toll Collection Points

=== Phase 1B
I-5to SR 509
Approx. $463 million
* Replace Porter Way Bridge
+ Widen I-5 for center piers
+ Replace 70th Ave bridge
+ Early environmental mitigation
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=== Phase 1C
Valley Ave to I-5 and I-5 to SR 509
Approx. $711 million
« All work in Phase 1 minus Valley Ave interchange
+ No work from Valley Ave to SR 161
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Figure 3.17: Phase 1 with Toll Collection Points

=== Phase 1

= 33 ONES

Apprax. $963 million

3 3NV IANOVMTIN

One lane SR 161 to SR 509

+ 1 lane each direction from SR 161 to SR 509
+ Includes all interchanges

@ Doperiment of Transportation J
Figure 3.18: Phase 2 with Toll Collection Points
~

=== Phase 2

= 33 ONES

Approx. $1.25 billion

Two lanes SR 161 to SR 509

+ Full Build minus HOV lanes
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Figure 3.19: Phase 3 with Toll Collection Points
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A Full Build
Approx. $1.5 billion
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Capital Cost Estimates for Toll Options

The cost estimates for each phasing option were developed using unit-cost
information from other WSDOT toll projects such as the 1-90 Tolling and
ATM Study and the Roadside Toll Systems Request for Proposal. The I-90
Tolling and ATM Study was used as the basis for estimating civil elements of
a toll system, such as power supply, back-up generators, overhead sign bridges
and cantilever structures. The Roadside Toll Systems Request for Proposal was
used as the basis for the tolling elements and equipment, such as the radio
frequency identification (RFID) reader, digital video auditing system (DVAS)
cameras, hybrid rate signs, photo tolling image server and storage, testing,
training, annual maintenance and software. Each unit cost captures profit and
overhead.

During the development of the Roadside Toll Systems Request for Proposal,
the WSDOT General Toll Consultant (GTC) compared other state tolling
agencies and material vendors to create a cost estimate. For software
development and implementation, tolling equipment, training and testing
costs, the GTC compared costs from the Georgia State Road Tolling Authority
(GSRTA), Ohio Department of Transportation, Texas’s Metropolitan Transit
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Authority (METRO) and a confidential source. The GTC also talked to
various toll vendors and suppliers to verify select unit-cost information. All
cost estimates are reflected in each tolling estimate developed for the phasing
options.

In addition to unit costs, certain assumptions were made regarding the
tolling configuration for each phase option:

* Phase 1A would construct a general-purpose lane from southbound I-5
to 54th Ave. and from Valley Ave. to northbound I-5. It is assumed that
two new toll collection gantries would be constructed, one for each new
stretch of roadway. At each toll point, the estimate assumed one
general-purpose lane and two 10-foot shoulders (one in each direction).

* Phase 1B would construct one general-purpose lane in each direction
between I-5 and SR 509 plus auxiliary lanes between 54th Ave. and I-5.
It is assumed that two new toll collection gantries would be constructed
between I-5 and SR 509. At each toll point, the estimate assumed one
10-foot outside shoulder in each direction, in addition to two general-
purpose lanes.

* Phase 1C would construct all components of Phase 1B, as well as one
general-purpose lane in each direction between Valley Ave. E. and
I-5. It has been assumed that one new toll collection gantry would be
constructed between Valley Ave. E. and I-5 and those two new toll
collection gantries would be constructed between I-5 and SR 509. At
each toll point, the estimate assumed one 10-foot shoulder in each
direction, in addition to the general-purpose lanes.

* Phase 1 would construct all components of Phase 1B, as well as one
general-purpose lane in each direction between SR 161 and I-5. It is
assumed that two new toll collection gantries would be constructed
between SR 161 and I-5 (one between SR 161 and Valley Ave. E. and
one between Valley Ave. E. and I-5) and that two new toll collection
gantries would be constructed between I-5 and SR 509. At each toll
point, the estimate assumed one 10-foot shoulder in each direction, in
addition to general-purpose lanes.

The capital costs for each option were estimated based on the number of
gantries and the tolling equipment on these gantries. The amount of tolling
equipment required is a function of the number of lanes and shoulder widths
along the corridor.
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Chapter 4:

Traffic & Toll Modeling and Analysis

Introduction

A key step in determining how traffic will use the new corridor under a tolled
scenario is developing a methodology and a travel-demand forecasting model.
Concurrent with those steps is establishing and agreeing upon assumptions
for the analysis. These assumptions can include, but are not limited to: future
forecast year(s); population and economic growth; toll rates; and network
growth assumptions and traffic diversions.

WSDOT has worked with local jurisdictions in Pierce County and the Port
of Tacoma to create inputs for the travel demand model that was used for
this study. This effort resulted in traffic forecasts on the SR 167 corridor with
optimized toll rates.

Modeling Methodologies and Assumptions

In this study, two different modeling programs were developed for tolling and
traffic forecasts. A four-step travel-demand model was used as the macroscopic
model to look at region-wide demand forecasts and traffic distribution. It was
also used to optimize toll rates for the traffic and revenue analysis.

To study the local traffic diversion within the sub-area of the corridor,

the Dynamic Traffic Assignment (DTA) mesoscopic model was used. A
“mesoscopic” traffic model provides a more detailed level of traffic operations
and forecasting than is possible with the PSRC’s regional travel demand
model. This model helped to more accurately estimate traffic diversion by
considering intersection delays at local arterials. The DTA model also
allowed for a more detailed analysis of intersection geometry and traffic
signal operations. These micro-level intersection analysis tasks are not
typically reflected in macroscopic models such as the PSRC’s regional travel
demand model.

SR 167 Corridor Completion Comprehensive Tolling Study
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Macroscopic Model
A regional travel demand forecast model, commonly referred to as a
macroscopic model, helps identify:
* how many people want to travel at the same time (travel demand)
* where people want to travel to/from
* how they travel (bus, car, etc.)
* which routes they will likely take
+ relative traffic volumes, delay, travel times, speeds, etc.

Travel demand models also help differentiate and evaluate alternatives, and
help explain the effects of proposed actions. They also create traffic forecasts
for the number of people and vehicles that will use a transportation facility,
thus helping explain the function of a transportation system or particular
corridor.

In this study, the travel demand forecasts were conducted using the SR 520
final environmental impact statement (FEIS) model. This model is based on
the Puget Sound Regional Council’s (PSRC) regional travel demand model.
The PSRC'’s travel demand model was selected because:

« Itis used by transit agencies and by all cities, counties, and the state
within the central Puget Sound region.

+ Itis approved by FHWA for projects with federal funds.

It has 30 years of data history with which to model.
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Study Area

In the PSRC'’s regional travel demand model (macro model), the entire
Puget Sound area is considered. It includes King, Pierce, Snohomish and
Kitsap counties. The 2030 baseline roadway networks will be constrained to
include funded projects only.

The study area boundaries for the DTA model were SR 509 to the north,

River Road to the south, SR 167/512 to the east and Interstate 705 to the west.

The model study area is shown in Figure 4.1 below.

Figure 4.1: SR 167 Corridor Completion Focused Study Area
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Land Use Assumptions

The land use zone structure remains the same as in the PSRC model. Based on
the newly completed SR 520 Toll and Revenue and Investment Grade Study,
the 2030 projected employment and population growth rates were adjusted
down by 3% and 1% respectively to reflect the effects of the recent economic
recession.

Tables 4.1 and 4.2 summarize the land use data in the SR 167 study area as
well as within Pierce County:

Table 4.1: Pierce County Land Use Summary — Before & After Reduction

Pierce County 2008 Original Adjusted Change %
Employment . 265900 i 342,100 : 332,100 : 66,200 : 25%
Household © 317,800 : 421,700 i 417500 i 99,700 i  31%

Table 4.2: Comparison of Focused Study Area Land Use with Adjusted

Pierce County Land Use

Where Land Use Type 2008 2030 Change % Change
) : Employment : 265,900 : 332,100 : 66,200 : 25%
Pierce County : : : : :
: Household : 317,800 : 417,500 : 99,700 : 31%
i Employment 52,670 : 72,600 : 19,930 : 38%
SR 167 Study Area * * * :
: Household : 39,160 : 58,110 : 18,950 : 48%

Analysis Years and Time Periods

The analysis periods in this study include the base year plus two future
forecast years. The two future horizon years fulfill the financial analysis needs.
The assumed analysis years are:

* Base year — 2008

* Future years — 2020 and 2030
All analyses were carried out for five daily time periods: AM peak period,
midday, PM peak period, evening, and night, reflecting a 24-hour weekday.
The definition of time periods is as follows:

* AM Peak Period -6 AM -9 AM

* Midday Period -9 AM - 3 PM
PM Peak Period — 3 PM - 6 PM
* Evening Period - 6 PM - 10 PM
Night Period — 10 PM - 6 AM
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Value of Time

Value of time (VOT) is a critical component of toll modeling. It profiles the
traveler’s decision to decide between paying a toll to save time or to travel
extra distances to avoid the toll, pick a different travel time to pay a reduced
toll rate, or not make a trip at all. Travelers’ perceptions of value of time or
their willingness to pay a toll depends on the trip type, trip purpose, income
level, time of day, alternative routes and options available and other factors.
As part of the SR 520 Bridge Investment Grade Traffic and Revenue Study, a
set of VOT values were developed to suit investment-grade level toll modeling
analyses. These values are used for this study, with changes to medium and
heavy truck values, in order to be more relevant for this corridor study area.

In a tolling analysis, the value of time is a critical piece of information that
provides the link between the monetary cost of a toll and the time value of
avoiding the toll. It provides an average dollar value of an hour of time and
is an indicator of a traveler’s willingness to pay tolls. Travel demand models
use the values of time to identify the point at which travelers would rather
pay tolls than change their travel behavior. In other words, it quantifies at
what point travelers are willing to pay a toll rather than divert to a non-tolled
corridor, choose another travel mode or travel destination, shift the time

of departure, or consolidate trips to avoid or minimize tolls paid. Because
values of time differ among individuals according to their trip purpose, time
of travel, income levels and a host of other factors, it is necessary to develop
aggregate values of time that conform to the input constraints of the regional
travel demand model.

The current toll at Tacoma Narrows Bridge has a ratio of 1.5 and 2.5 of
light truck values. Given the VOT for a light truck is $30 in the SR 520 study,
the VOT for medium and heavy trucks has been modified to $45 and $75
respectively. Table 4.3 (next page) shows the value of time used in the travel
demand model for this study.
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Table 4.3: Values of Travel Time By Time Period (2010 Dollars)

] Value of Time (§/hour)

Mode AM Midday PM Evening [\ [Te] g}

Non-Work SOV 9.62 9.62 9.62 9.62 9.62
HOV2 2405 1539 1828  16.36  21.16
HOV3+ 2705 1511 19.09 1511  24.39
Vanpool 128.41 4694 7410 4694  110.30

Home-Based Work (HBW) SOV
by Income Quartile

1st Quartile | 9.62 9.62 9.62 9.62 9.62
2nd Quartile © 13.82: 13.82: 13.82: 13.82:  13.82
3rd Quartile ©  16.83: 16.83: 16.83: 16.83: 16.83
4th Quartile ©  2285: 2285: 2285: 22.85: 22.85
Light Truck © 30.05: 30.05: 30.05: 30.05: 30.05
Medium Truck i 45.06: 4506 4506 45.06:  45.06
Heavy Truck ©7511:  7541:  75141:  7511:  75.11

SOV - Single Occupancy Vehicles
HOV2 - High Occupancy Vehicles with one driver and one passenger

HOV3+ - High Occupancy Vehicles with one driver and two or more passengers

Base Year Model Validation

The purpose of the model validation is to compare the model results to
observed data, ensuring that the model simulates the reality seen in the
field. The base year model validation was conducted at the freeway and
major arterial level only. The daily volumes were compared to counts at
various locations within the study area. Network parameters and attributes
were adjusted where necessary so the model forecasts more closely match
the counts. A difference in value up to 15% is the threshold for validations.
Changes or adjustments in the base year model were applied to future year
models as well.

Mesoscopic Model

As noted earlier, a DTA mesoscopic model was used to more accurately
identify traffic diversion by accounting for intersection delays at local arterials.
Due to the complexity of mesoscopic modeling and input requirements, a
smaller study area was analyzed for three time periods of a day — morning,
evening and mid-day peak periods.
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Analysis Years and Time Periods

The analysis focused on two future horizon years: 2020 and 2030. Analyses for
the evening and night periods were not carried out in the mesoscopic model
due to resource and schedule limitations. Also the difference between the
macroscopic and mesoscopic model results during off-peak periods is not as
great as the peak periods; therefore results from the macroscopic model were
used for evening and night periods. Thus, the total daily traffic forecast is the
summation of AM, midday, and PM traffic forecasts from the mesoscopic
models and evening and night traffic forecasts from the macroscopic models.

Analysis Inputs

The key analysis components for the mesoscopic model included the following:

travel demand trip tables from macroscopic model

the PSRC’s macroscopic model includes 11 different trip modes; all were
loaded into the mesoscopic model

a traffic profile by 15-minute increments over the analysis time periods in
the study area

the traffic profile was used to create trip tables for 15-minute demands
for six-hour simulation time periods for both AM and PM periods and
nine-hour simulation time periods for midday periods

intersection controls, associated delays, signal timings and phasing for
58 signalized intersection locations

geometry and lane configurations for intersections, interchanges
and ramps
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Phasing Options Traffic and Toll Modeling

The 2030 baseline network includes all existing roadway facilities plus
currently-funded projects. The establishment of a 2030 “baseline” network
creates a future starting point from which various improvement phases can be
compared for changes in traffic flows and/or diversions.

Phase 1 Analysis

Given the Phase 1 concept and the macroscopic and mesoscopic model
assumptions, finding optimal toll rates for each travel mode in each time
period is a key analysis task. This section describes the toll optimization
process and the results of traffic forecasts and revenues for Phase 1.

Toll Rate Optimization

As part of the toll optimization process, multiple model runs were made with
different toll rates to map the relationship between toll segment traffic volumes
and revenues (Figure 4.2). These model runs helped select a toll rate that
optimized the revenue and system performance. The 2030 toll optimization
was conducted in the macroscopic model run to assess single-occupancy
vehicle (SOV) trips. The toll rates for light trucks, defined as two axles with
four or more tires weighing less than 16,000 pounds, were the rates used for
passenger cars. The rates for medium and heavy trucks were assumed to be
1.5 and 2.5 times of the passenger car rates, respectively. Medium trucks are
defined as single unit, six or more tires with two to four axles, and weighing
between 16,000 and 52,000 pounds gross weight. Heavy trucks are defined as
a double-unit with five or more axles and weighing more than 52,000 pounds
gross weight. Both the revenues and traffic volumes on three segments of the
extensions were evaluated during the toll optimization.

Figure 4.2 shows the balance between toll revenue rates and the projected
volumes of motorists willing to pay tolls. The figure also shows that an
excessively high toll rate will substantially diminish the number of motorists
willing to pay what they perceive as excessive toll rates.
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Figure 4.2: The Relationship Between Toll Rate, Traffic and Revenue
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The toll rate changes were incrementally increased by 20 cents, with a
minimum rate of 25 cents. To find the optimal toll rates for each time period,
both the optimal total revenues and the reasonable usages were considered.
Table 4.4 shows the optimized toll rates for autos by time periods.

Table 4.4: 2030 Phase 1 Optimized Toll Rates for Autos (2010 Dollars)

SR 509 - I-5 I-5 - Valley Ave. Valley Ave. - SR
161

AM 0.75 0.50 0.75 0.95 0.75 1.35
MD - 050 @ 0.50 0.60 = 0.60 090  0.90
PM - 055 @ 1.00 1.10  0.90 1.90  0.90
EV - 030 @ 040 090 = 0.55 090  0.55
NI . 030 @ 0.30 0.50 ¢ 0.70 050 @ 0.70

The debt-financing assumptions include toll-financing policy guidelines issued
by the Office of the State Treasurer. These guidelines require the assumption
of a constant toll rate over the expected life of a given toll. This guideline
directs that toll rates not increase over time. Assuming future inflation, actual
toll revenues will decline over time under this guideline.
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Results

The total daily traffic forecast is the sum of AM, midday, and PM traffic
forecasts from the mesoscopic models and evening and night traffic forecasts
from the macroscopic models with the toll rates shown on the previous page.
The daily forecast traffic volumes and gross toll revenues are shown in Table 4.5.

Table 4.5: 2030 Phase 1 Daily Volumes and Toll Revenues

Total Volume Crossing
Toll Point Toll Revenue (2010 Dollars)

Toll - Toll -
Segment | Description Trucks Trucks
: SR 167 between I-5 & : : : : : :

1  oath Ave . 6180 8980: 15160 $3300: $6,147: $9,456
2 : SR 167 between |-5 & . 18,40 10,650 28,790 $13,645: $9,532 $23,177
: Valley Ave. : : : : : :

3 SR 167 between L 21,3100 9,870 31,180 $24450: $11,227 $35,676

: Valley Ave. & SR 161

45630 29,5000 75,130 $41,403: $26,905: $68,308

Phase 1A Analysis

This section describes the toll optimization process and the results of traffic
forecasts and revenues for Phase 1A.

Toll Optimization

Based on the optimal toll rates in Phase 1, several different toll rates were
tested to see if the rates from Phase 1 are still optimal. The results of the toll
optimization analysis indicate that Phase 1A has the same optimal rates as
Phase 1 for the same segments.

Results

Taking the toll rates as in Phase 1, the daily forecast traffic volumes and
revenues for Phase 1A were estimated and are shown in Table 4.6.
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Table 4.6: 2030 Phase 1A Daily Volumes and Toll Revenues

Total Volume Crossing
Toll Point Toll Revenue (2010 Dollars)

Toll - Toll -
Segment | Description Trucks Trucks
1 Sz; %getwee” -5 & 1,866 3,974 5,840 $1,076 $3,184 $4,260
2 \S/;;%\?:twee” -5 & 7,218 4,167 11,385 $5,219 $3,696 $8,915
3 - SR 167 between 0 0 0 $0 $0 $0

: Valley Ave. & SR 161

9,084: 8,141 17,225: $6,295: $6,880: $13,175

Phase 1B Analysis

This section describes the toll optimization process and the results of traffic
forecasts and revenues for Phase 1B.

Toll Optimization

Using the Phase 1 optimal toll rates as the starting point, several different rates
(with an incremental increase or decrease of 10 cents) were tested. The toll
optimization results reveal that Phase 1B optimal toll rates are very close to
the Phase 1 rates; hence, Phase 1 toll rates were used in the subsequent traffic
and revenue analysis.

Results

Taking the toll rates as in Phase 1, the daily forecast traffic volumes and gross
toll revenues for Phase 1B are shown in the following table.

Table 4.7: 2030 Phase 1B Daily Volumes and Toll Revenues

Total Volume Crossing
Toll Point Toll Revenue (2010 Dollars)

Toll -
Segment | Description Trucks

1 g‘fﬂ: %eb_etwee” -5 & 4,400 9,680 14,080 $2,413 $6,696 $9,109
2 it 0 0. 00 s % %0
3 - SR 167 between 0 0 0 $0 $0 $0

: Valley Ave. & SR 161

4400: 9,680 14,080: $2,413: $6,696: $9,109
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Phase 1C Analysis

This section describes the toll optimization process and the results of traffic
forecast and revenues for Phase 1C.

Toll Optimization

Based on the optimal toll rates in Phase 1, several different rates (with an
incremental increase and/or decrease of 10 cents) were tested. The toll
optimization results reveal that Phase 1C optimal toll rates are very close to
the Phase 1 rates; hence, Phase 1 toll rates were used in the subsequent traffic
and revenue analysis.

Results

Taking the toll rates as in Phase 1, the daily forecast traffic volumes and
revenues for Phase 1C are shown in the following table.

Table 4.8: 2030 Phase 1C Daily Volumes and Toll Revenues

Total Volume Crossing
Toll Point Toll Revenue (2010 Dollars)

Toll - Toll -
Segment | Description Trucks Trucks
: SR 167 between I-5 & : : : : : :

1  54th Ave. 5,460 8,920 14,380 $3,093 $6,619 $9,711
2 : SR 167 between I-5 & L 13450 7,920 21370 $9.963: $7,132) $17,004
: Valley Ave. : : : : : :

3 : SR 167 between 0 0 0 $0 $0 $0

: Valley Ave. & SR 161

18,910: 16,840 35750 $13,055 $13,750  $26,805
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Findings

A macroscopic travel demand forecasting model was first used to analyze
various scenarios. Initial results showed that Phase 1 is a better tolling option
in comparison to other scenarios for the purpose of optimizing traffic flow and
potential toll revenue generation. A macroscopic model does not accurately
assess local intersection controls that cause additional vehicle delays. Also, it
does not strictly enforce roadway capacity limits (where the volume to capacity
ratio is equal to or less than one). To obtain an accurate traffic diversion
summary, a mesoscopic model was developed and applied. The mesoscopic
model takes intersection delay at local arterials into account while assigning
traffic to the network.

Figure 4.3 presents 2030 average weekday volume comparisons between
macroscopic and mesoscopic models. The mesoscopic model provides greater
detail and better accuracy in forecasting future traffic on the local arterials
within the study than the macroscopic model. Therefore the results from the
mesoscopic model were used in the subsequent financial analysis.

Figure 4.3: Phase 1 Forecasted Usage (average weekday in 2030)
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The traffic and toll modeling analysis revealed the following:

* The maximum toll a passenger car driver would pay is $3.55 with the
optimized toll rates found for Phase 1 (2010 dollars) if they traveled on all
three segments in the peak direction (northbound) in the PM peak period.

* The minimum toll a passenger car driver would pay is $0.30 (2010 dollars)
if they traveled only on northbound SR 167 between SR 509 and I-5
during the evening period, or in either direction between SR 509 and I-5
during the night period.

* The maximum toll passenger car drivers would pay during the AM peak
period would be $2.80 if they traveled on all three new segments.

* The lowest toll passenger car drivers would pay during the AM and PM
peak periods would be $0.50 and $ 0.55 respectively if they traveled on
only one segment of the new corridor.

Figure 4.4 below shows the minimum and maximum projected tolling costs to
the driver. Figure 4.5 shows AM and PM peak auto toll rates for Phase 1.

Figure 4.4: Phase 1 Minimum & Maximum Cost to Driver*
(2010 dollars for passenger vehicles)

Toll rate Min. one segment B Max. all segments
$4.00

$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00 |

Weighted
verage

AM Peak PM Peak

* Min/max amounts for Good To Go! rates; an additional toll of $1.70
would be applied to Pay By Mail transactions
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Figure 4.5: Phase 1 Peak Auto Toll Rates
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* A subsequent phasing analysis created several sub-sets of Phase 1: Phase
1A, Phase 1B and Phase 1C. Ultimately Phase 1 is the sum of Phases 1A
through 1C. By employing a segmented tolling approach, Phase 1 would
generate the highest gross toll revenue while Phase 1B would generate
the lowest. The cost estimates for each phase option differ for roadway

construction/maintenance as well as toll collection, toll equipment

operations and maintenance.

An in-depth financial analysis was needed to understand which option would
produce maximum net toll revenues for the analysis period of the project.

Chapter 5 documents the details and results of the financial analysis.

SR 167 Corridor Completion Comprehensive Tolling Study
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Traffic Impact Analysis

To assess the potential impacts of tolling on adjacent facilities, this study
examined the traffic pattern changes using the Phase 1 PM peak hour as

an example. The study compared the tolled condition to the no-build and
the full-build with no tolls at selected Screenline locations (see Figure 4.6).
Screenlines are imaginary lines that cut across a group of parallel roadways
within the same travel shed. They are established to help modelers calibrate
the base year model to ensure the model is capable of replicating real world
traffic flow patterns across these Screenlines.

Screenline 1 covers I-5 general-purpose and HOV lanes, SR 99 and 20th Street
E. Screenline 1 shows that if the full-build option was constructed and no
tolls were charged, traffic on the above referenced facilities would decrease by
9% during the 2030 PM peak hour. Building the Phase 1 option and charging
a toll is expected to reduce traffic by 5% on those same facilities in 2030.

A reduction of traffic by five percent on a facility like I-5 will improve the
average speed on that facility.

Screenline 2 includes Valley Ave. E., N. Levee Road E., River Road E., W.
Stewart Ave. and W. Pioneer Ave. Building the full-build option, and not
charging tolls, would reduce traffic on the above referenced roadways by 20%.
Building Phase 1 with tolls could increase the traffic by 3% on those roadways.

The model did not project significant differences at Screenlines 3 and 4.

Figure 4.7 shows daily AM peak hour and PM peak hour demands. The
typical capacity of a freeway lane with mixed passenger and truck traffic is
1,800 vehicles per hour. The traffic modeling analysis indicates that if only
one lane is built in each direction and no toll is charged, the traffic demand for
the new corridor from SR 161 to I-5 is expected to reach or exceed its traffic
capacity during both AM and PM peak hours. This finding suggests that if
Phase 1 is implemented, some traffic management techniques such as tolling
will need to be used to keep traffic moving through the new corridor.
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Figure 4.6: 2030 PM Peak Hour Traffic Comparison: Phase 1 with Toll
compared to No-Build and Full-Build with No Toll
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Additional Analysis: Phase 1 Corridor Usage
with No Tolls.

To assess the potential underlying traffic demand associated with Phase 1,
a no-toll analysis was conducted for the year 2030. The result is shown in

Figure 4.7.

Figure 4.7: Phase 1 No-Toll Forecasted Usage (average weekday in 2030)
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Chapter 5:
Financial Analysis

Overview

The tolling analysis process is conducted in a series of steps, including
identifying project specifications, developing a concept of operations, and
modeling traffic and revenue projections before analyzing the financial
component. This chapter contains the assumptions, methodologies and results
that were used to estimate the revenue and financial capacity of the SR 167
Corridor Completion project.

The results of the financial analysis indicate that tolling could provide up

to $65 million in funding based on current assumptions. While this amount
falls below the total capital needs of the project, tolling could provide other
financial benefits, including a revenue contribution toward routine operations
and maintenance (O&M) of the roadway and its structures, an expense that
would otherwise be covered by other state resources. In addition, financial
analysis results are largely a function of the gross traffic and revenue outputs
produced during the travel demand modeling process. As explained in Chapter
Four, the gross traffic and revenue outputs are a function of current and
projected economic conditions in the region. Should economic variables
improve, the revenue-generating potential of the corridor may increase via an
increased willingness of SR 167 users to utilize the facility at higher toll rates.
These modeling refinements and further tailoring of the toll rate structure
could help reduce projected financial shortfalls.

A summary of financial capacity results by phasing option is provided in
Table 5.1 on the following page. The time period for the analysis is 30 years
(2020-2050). The results illustrated for Phase 2 and the full-build option were
extrapolated from the results of Phase 1, however, these scenarios were not
evaluated during the financial analysis process.
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Table 5.1: Funding Capacity Summary by Phasing Option

Phasing Option Capital Funding Contribution’

Phase 1A P--

Phase 1B Pe-

Phase 1C :$5-15 M
Phase 1 : $40-65 M
Phase 2 (Est.)* : Up to $65 M*

Phase 3 - Full-build (Est.)* : Up to $65 M*

* These scenarios were not evaluated as part of the financial analysis process; capital funding
contributions extrapolated by WSDOT based on results of Phase 1 analysis.

" Funding range based on sensitivity testing of gross traffic and revenue projections.

Gross Traffic and Revenue Inputs

Gross traffic and revenue (T&R) forecasts serve as the primary input

and starting point for the net revenue and financial analyses. Gross T&R
projections were prepared for two horizon years, 2020 and 2030, and are
estimated as average weekday values within those forecast years. Because
the net revenue and financial analyses are conducted at an annual level for
a 30-year horizon, daily estimates must be expanded to annual values and
interpolated and/or extrapolated beyond the two modeling years.

Toll Traffic and Revenue Annualization

To estimate annual traffic and revenue from an average weekday estimate,
assumptions for the number of weekdays and weekend days must first be
established. For this analysis, each forecast year was assumed to include

110 weekend days (52 weeks x two weekend days, plus six non-weekend
holidays), and 255 weekdays, totaling 365 total days. In cases where weekend
daily traffic is projected to be the same as weekday daily traffic, the annual
expansion factor would be 365. However, because traffic volumes are
historically lower on weekends than weekdays, the expansion factor must

be reduced.

For this analysis, historical traffic data indicated that weekend daily travel
on the southern portion of the SR 167 corridor at 7th Ave. N. amounts
to approximately 83% of weekday daily traffic. Similar trends were also
exhibited on River Road west of 9th Street N.W., where weekend traffic
amounted to about 78% of weekday daily traffic.

This information yields an expansion factor of 343 [255 weekdays + (110
weekend days x 80%)]; however, because traffic data are based on toll-free
travel, further adjustments must be applied to account for the potential of
higher traffic diversion rates during off-peak weekday periods and weekends.
By comparing toll and toll-free modeling results,